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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Soiling which you dropped does not do and redeposition to 
portion washing which can shorten laundry time preferred 
ultrasonic cleaner is offered objective does . 

[Means to Solve the Problems] 

To ultrasonic oscillator 5 which consists of piezoelectric 
body, with drive circuit 6 imparting doing frequency signal of 
range of 15 KHz~70 KHz, seat 3 vibrating, applying seat 3 
vis-a-vis fouled portion 10a of fabric 10, it gives ultrasonic 
vibration of the perpendicular direction vis-a-vis fouled 
portion 10a. 
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Claims 

\m^% 1] 

^^It, MiBW;fii}Sll^ IC 15kHz~70kHz <D®S 



[IS^* 2] 



[ii**3] 

(i. l5kHz]aT<7)SS!]^^t;if*4^3lcfe«(D 



[Claim(s)] 
[Claim 1] 

ultrasonic cleaner^ which is made constitution which gives 
uhrasonic vibration of the perpendicular direction vis-a-vis 
laundering material where you install ultrasonic oscillator 
which consistsof piezoelectric body in suffering vibrating 
body, imparting do frequency signal of range of 15 KHz-^70 
KHz in said ultrasonic oscillator and aforementioned 
sufferingvibrating body vibrates, includes wash liquid 

[Claim 2] 

While washing, ultrasonic cleaner^ which is stated in Claim 
1 which oscillation frequency of aforementioned ultrasonic 
oscillator variable is done 

[Claim 3] 

While washing, ultrasonic cleaner,! which is stated in Claim 
1 or 2 which gives thevibration of at least 2 kinds 
simultaneously 

[Claim 4] 

As for inside at least 1 kind of vibration of aforementioned 2 
kinds or more, ultrasonic cleanern which is stated in Claim 3 
which includes thevibration of 15 KHz or less 
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Specification 

[0001] 
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[0002] 
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[0004] 
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[Claim 5] 

In end face of aforementioned suffering vibrating body which 
isapplied to aforementioned laundering material, ultrasonic 
cleaner,! which is stated in the any one of Claim 1-4 which 
provides protuberance 

[Claim 6] 

ultrasonic cleaner^ which is stated in any one of Claim 1-5 
which has theinside at least one of suction means which sucks 
up atomization means and wash liquid which wash liquid 
atomization are done 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaner , especially, it regards 
preferred ultrasonic cleaner in orderto wash portion where 
soiling of laundering material is terrible in the local. 

[0002] 

[Prior Art] 

As portion washing ultrasonic cleaner of this kind, it is 
disclosed with the for example Japan Unexamined Patent 
Publication Showa 57-122889 disclosure etc. 

[0003] 

Putting between portion where soiling of laundering material 
whichincludes wash liquid is terrible, to laundry platform and 
between the horn , giving ultrasonic vibration to horn, it hits 
this, removes thesoiling. 

[0004] 

[Problems to be Solved by the Invention] 

But, as for ultrasonic cleaner of this kind, when moisture is 
included to the excess in laundering material, effect of 
ultrasound decreases. 

Because of this, when it tries to wash with little moisture 
thesoiling scattering to do soiling which falls difficult 
redeposition doing in other portion, you pollute. 

In addition, when lengthy ultrasound is applied, portion of 
soiling the scattering doing in Nunouchi section, there are 
times when soilingdoes not fall. 

[0005] 

You drop this invention, with short time without soiling 
redeposition doing, -5 ultrasonic cleaner is offered objective 
does . 
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nux^^n 
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[0009] 

[*a^(D^ll6<7)}fJS] 

*^B^0-ll»^^lIl®(c^•:^L^TittB^•r 
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[0010] 



[0006] 

[Means to Solve the Problems] 

Because of this, ultrasonic cleaner which is stated in Claim I 
of this invention,you installed ultrasonic oscillator which 
consists of piezoelectric body in sufferingvibrating body, 
frequency signal of range of 1 5 KHz-'TO KHz imparting did 
in the said ultrasonic oscillator and aforementioned suffering 
vibrating body vibrated, youmade constitution which gives 
ultrasonic vibration of perpendicular direction vis-a-vis the 
laundering material which makes wash liquid include, 

[0007] 

With this constitution, imparting doing frequency signal of 
range of 15 KHz-70 KHz in ultrasonic oscillator, suffering 
vibrating body it vibrates. 

Vis-a-vis laundering material and it applies suffering 
vibrating body which vibrated, vertically it gives ultrasonic 
vibration of perpendicular direction vis-a-vis the laundering 
material. 

This way, by fact that ultrasonic vibration of perpendicular 
direction is given soilingis removed with short time, 

[0008] 

Like Claim 2, if while washing oscillation frequency of 
ultrasonic oscillator is designatedas variable, internal 
scattering of soiling can be controled. 

Furthermore, like Claim 4, giving vibration of low frequency 
of 15 KHz or less of at least 1 kind simultaneously with 
ultrasonic vibration, when it adds theoperation that it hits, 
redeposition prevention effect of soiling improves. 

In addition, like Claim 5, if protuberance is provided in 
sufferingvibrating body end face which is applied to 
laundering material, vibrating energy concentrating on t 
protuberance, from washing effect it can improve. 

[0009] 

[Embodiment of the Invention] 

one embodiment of this invention based on the drawing is 
explained. 

As for Figure 1, with conceptual external view of this 
embodiment, as for ultrasonic cleaner 1 of the this 
embodiment, it has cylindrical seat 3 of metallic as case 2 of 
abbreviation rectangle shape and suffering vibrating body 
which possesses brim 3A. 

[0010] 

In Figure 2, constitution inside case 2 is shown with block 
diagram. 



Page 6 Paterra Instant MT Machine Translation 



JP2000157941A 



2000-6-13 



[0011] 

MeLi^ 3,4 tLxit.^mcomi'^^x^&tiit 

[0012] 

mz. jX}\.n ^m^. =E-n ^mi^tzLmn 

-<g(7)ii^./XjU7a,8a CDiBS 
LIS 3 OHUlciBB-r^fte. qS?|ffly 
X;^8a[rol^T^^LJS 3 cD^J^licfi^as^fi 

[0013] 

15kH2-70kHz (D^'^tt^n 
[0014] 



Inside case 2, with another seat 4 of same material as 
theaforementioned seat 3 imparting doing high frequency 
signal of specified frequency in the ultrasonic oscillator 5 and 
ultrasonic oscillator 5 which consist of piezoelectric body 
which clamping isdone, in drive circuit 6 and laundering 
material which ultrasonic vibration it does atomizer structure 
7 which atomization it does and suction mechanism 8 which 
through the nozzle 8a, absorbs wash liquid which atomization 
it does can provide wash liquid from nozzle 7a. 

In Figure 1 , 9 is lead which is connected to power supply. 

[0011] 

As aforementioned seat 3,4, if it should have been something 
where material is hard, but metallic is desirable, is desirable in 
thepoint that especially, aluminum or aluminum alloy etc 
processing is easy with the light weight. 

[0012] 

atomizer structure 7, other than nozzle type like this 
embodiment, with gas with spray type and is good with 
ultrasound atomization type. 

In addition, also nozzle type, with electromotive type and 
with the spray or other lever are good with manual type which 
uses motor, are good any kindof atomizer structure. 

Concerning suction mechanism 8, with motor with 
electromotive type andit is good with manual type. 

These atomizer structures 7 and suction mechanism 8 are 
possible to install in the case 2 outside. 

In addition, in case of nozzle type, also arrangement of nozzle 
7a,8a,providing hole in for example center etc of seat 3 
besides it arrangesin outside of seat 3, especially, concerning 
attraction nozzle 8a, ispossible, to absorb arrangement which 
if atomization it is possibleand can absorb wash liquid 
securely in laundering material without wastefulnessshould 
have been. 

[0013] 

signal frequency which imparting is done makes range of 15 
KHz'-70 KHz in the ultrasonic oscillator 5. 

vibration wave shape, if it is a alternating current signal, is 
good to basic any kind of ripplemark, but especially, 
rectangular wave^ pulse wave where voltage change is 
urgent isdesirable. 

Furthermore, when peak of voltage and ratio of peak arelarge, 
it is desirable. 

ultrasonic oscillator 5 piezoelectric body multiple sheet 
should have been repeated. 

[0014] 
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Next, method of use of this ultrasonic cleaner 1 is explained. 

As shown in Figure 1 , after atomization designating wash 
liquid as the portion 10a where soiling of laundering material 
10 is terrible beforehand with atomizer structure 7, it applies 
seat 3 vertically, seat 3 it vibrates to perpendicular direction 
vis-a-vis fouled portion 10a. 

While washing, while doing atomization and absorption of as 
needed wash liquid, it washes. 

[0015] 

This way, by fact that ultrasonic vibration of perpendicular 
direction is given vis-a-vis fouled portion 1 Oa, soiling is 
removed with short time, -5. 

In addition, while washing supplying / absorbing wash liquid, 
if usualyou exchange, effect which prevents redeposition of 
soilingincreases. 

Furthermore it is possible atomizer structure either one of 7 
and the suction mechanism 8 to provide one side. 

In addition, as for atomizer structure it is not necessary 
always toprovide, prepares 7 or suction mechanism 8 
separately and it is possible tojointly use with ultrasonic 
cleaner 1. 

wash liquid being something which melted detergent in water, 
uses organic solvent in place of water, is possible to mix with 
water, 

[0016] 

Vibrating morphological form^ paraphrase of ultrasonic 
oscillator 5 tl, vibrating morphological form which isgiven 
to laundering material gives fixed frequency of suitable 
frequency, for example 40 KHz of range of 1 5 KHz-70 
KHz. 

In addition, it designates for example even frequency as 40 
KHz, it ispossible in periodic variable to do front and back 20 
KHz extent frequency. 

In this case, especially rule it does not do variable cycle. 
0.001 - 1000 cycle/second extent are desirable. 

In addition, giving low frequency vibration simultaneously 
with ultrasonic vibration,effect which it hits it should have 
granted. 

In this case, as for frequency of low frequency vibration 
which is given, 10 - 1000 Hz are desirable, as for oscillation 
direction perpendicular direction is goodvis-a-vis laundering 
material. 

[0017] 
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mBUtLrit.mKitm 3 cD(A)(Dcfc5i::aff^ 
tfe(Rtt. Hfttt. mmtm)(Dm^s. 20 ^ 1 ox 

tt(D?^JB 22^:LTtcfeL^n 
[0018] 

CCDcfc^^fl^eai 20-22 ^ISltnifs LIS 3 (D 
(ll]5g<5"J 1) 

Jg^;H^4i»)(7)flti;lI<!:LT.HP tt^CDT'T^^ 
[0019] 

^;^T-XH(i.20 deg C (D7Kii7K(c7Ei(^)^ 

[0020] 



protuberance should have been provided in end face (Surface 
which is applied to laundering material ) of seat 3. 

As protuberance, like (A ) of for example Figure 3 one or a 
plurality it is possible toprovide protrusion 20 of post 
configuration (cylinders triangle pillar and square prism etc), 
(B ) way protrusion 2 1 of strip spacing it provides to arrange 
is possible, like (C ) it ispossible as protrusion 22 of ring 
configuration. 

[0018] 

If this kind of protuberance 20'-'22 is provided, vibrating 
energy amplifying itdoes surface area of end face of seat 3 
drawings imaginary part, washing effect can improve. 

(Working Example 1 ) 

In ultrasonic oscillator which 2 repeats piezoelectric body of 
disk shape which polarization isdone, aluminum seat it 
became fixed in thickness direction whichdesignates lead 
titanate zirconate as main component. 

As oscillation source of ultrasonic vibration, making use of 
function * generator 81 16A of HPsupplied,furthermore, 
transformer was connected in order voltage rise to do the 
voltage. 

[0019] 

This way washing test was done and making use of washing 
equipment,influence of oscillation frequency of ultrasound 
was inspected. 

lipstick of red color changing oscillation frequency into 
soiling whichdeposits, in white dress shirt of cotton, Kao 
Corporation (DB 69-053-5703 ) make making use of wash 
liquid which clothing detergent attack 0.5% is melted to tap 
water of 20 deg C, therespective ultrasonic vibration 3 min it 
gave washing test. 

After washing, allowing to shine light of white light to fouled 
portion,it measured reflectivity. 

Measurement of reflectivity, for wash liquid removal with 
water to rinseaforementioned dress shirt, in fully, washing, 
drying in fully,after removing wrinkle, it did making use of 
reflectivity measurement device (KK Mizojiri Kogaku Kogyo 
place make TRF-300 ). 

Extent washing effect where reflectivity is high is high, it 
shows . 

Result is shown in Table 1 . 

[0020] 

[Table 1] 
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S 1 tiKS;S^li ISkHz-^TOkHz (7)ffiS 
(HSI^J 2) 



HKff^nii. ,^;i43ic. mmmim^ 43kHz± 

25kHz tLTSiij)^;^^^^ pl^tUcn 

ED^». 43kHz^4>iDia;fi^lSi:Lro.5S)?rBlllT*3^ 
SI::68lcHz. 18kHz(7)Jil;^^3afi-^^-B$6^(C-^ 

i^mm 3) 

mmjfmit. 200Hz (Dj51;^<I^(C 43kHz (D 

(mmm 4) 

5fe4SeiCiig 5mm a)Ra^*(7)3^jBgB^^|j[ 



(I 



5) 



5 fPWi^izm^mmmL.^iz.^immm 

[0022] 



[0021] 

From Table 1, oscillation frequency falling of soiling is good 
in rangeof 15 KHz-TO KHz, understands . 

(Working Example 2 ) 

Other than changing vibrating morphological form of 
ultrasonic oscillator, washing test was done in same way as 
Working Example 1 . 

Vibrating morphological form while washing, designated 
oscillation frequency as variable with oscillation frequency as 
43 KHz +/- 25 KHz. 

variable cycle made 1 cycle/second. 

Namely, frequency signal of 68 KHz. 18 KHz was given to 
transient alternately withO.5 -sec interval with 43 KHz as 
center frequency. 

(Working Example 3 ) 

Other than changing vibrating morphological form of 
ultrasonic oscillator, washing test was done in same way as 
Working Example 1 . 

Vibrating morphological form, by fact that superimposition it 
does frequency signal of43 KHz, gave low frequency 
vibration to low frequency signal of 200 Hz simultaneously 
with ultrasonic vibration simultaneously. 

(Working Example 4 ) 

Other than using seat which cylindrical protuberance of 
diameter 5 mm large number isarranged, washing test was 
done in same way as Working Example 2 in end face. 

(Working Example 5 ) 

wash Hquid atomization was done in 5 second placing, 
ftirthermore, after wash liquid atomization and 3 second later 
just atomized amount and abbreviation same amount other 
than absorbing wash liquid which atomization is done did 
washing test in same way as Working Example 4 with motor. 

[0022] 

measurement result of reflectivity of these each Working 
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48 




mm 2 
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52 




mm 4 


55 




mm 5 


58 





Example 1-5 is shown in Table 2. 

Furthermore in Table 2, Working Example 1 made when 
oscillation frequency is 43 KHz. 

[0023] 

[Table 2] 



[0024] 



•^tz. ^^^^^miitzm 



4(D:^A<M(w^;f 



fzyjt<M^mm^\^±t^ztt<t>t^^n 

[0025] 



Fi^mmizmi^t.mTLitm 4(A)a)LiS 30 

(C)(7)T;f ^^p^>Ml It. <(D^^0 2 

gP^^ 41a,41b ^ilS 41c ay IZ[H]i3tl^tglZ^®E 

SL. -:^(7)^ ®a5|za^;Uita 4id ^iSlt. 



[0024] 

From Table 2, oscillation frequency internal scattering of 
soiling where Working Example 2 which variable is done 
falls is prevented from fixed Working Example 1 and washing 
effect is high, understands . 

In addition, Working Example 3 which gives low frequency 
vibration simultaneouslybe able to prevent redeposhion of 
soiling, frirthermore washing effect ishigh, understands . 

In addition, Working Example 4 which provides protuberance 
ftirthermore washing effect is higher, understands . 

From one which wash liquid usual is exchanged washing 
effect it improvesyou understand and, in Working Example 4. 

[0025] 

Furthermore not just cylinder geometry which is shown with 
this embodiment as the configuration of seat, like seat 30 of 
for example Figure 4 (A ) it is good evenwith type etc which 
enlarges end face surface area. 

In addition, corresponding to clothes or other configuration 
and site which arewashed, in order to wash in effective, in 
cylinder seat of this embodiment the various attachment 
attachment and detachment free constitution it should have 
made. 

for example sleave and collar or other you wash and Figure 4 
(B ) - you can thinkthose of configuration like (E ) as 
attachment in order to wash theleprosy site. 

It forms attachment 40 of (B ) in L-shape and connects seat to 
upper surface or bottom surface of horizontal part in figure. 

attachment 4 1 of (C ) 2 sheet member 4 1 a,4 1 b of "less-than" 
character condition into rotatable meetsarranges around axial 
41 c, provides coil spring 4 Id in on onehand anti- surface 
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part, connects seat to upper surface of sheet member 41a 
ofanti- surface part of other and between sheet member 4 1 a 
and 4 1 b puts fouled portion and washes. 

attachment 42 of (D ) connects seat to upper surface and uses 
for the pocket or other narrow site. 

attachment 43 of (E ) connects seat to upper surface in figure 
with frustoconical shape. 

[0026] 

[Effects of the Invention] 

According to uhrasonic cleaner which relates to Claim 1 , 
because it gives to perpendicular direction in range of 
ultrasonic vibration 1 5-70 KHz vis-a-vis laundering material, 
be able toshorten laundry time of portion where soiling is 
terrible,intemal scattering of soiling which falls can be 
prevented. 

And, like Claim 2 if oscillation frequency is designated as 
variable, from the preventing effect of internal scattering of 
soiling is raised. 

[0027] 

Like Claim 4 when vibration of low frequency is given 
simultaneouslyin addition to ultrasonic vibration, you can 
show effect of hitting and canprevent redeposition of soiling. 

Like Claim 5, if protuberance is provided in suffering 
vibratingbody end, be able to concentrate vibrating energy, 
from laundryeffect to be raised, it can shorten from laundry 
time. 

[0028] 

According to invention of Claim 6, while washing it can 
absorb atomization and/or wash liquid of wash liquid, laundry 
effect further can improve. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

outline external view which shows one embodiment of this 
invention 

[Figure 2] 

block diagram inside case of same as above embodiment 
[Figure 3] 

representative diagram of protuberance which is provided in 
seat 

[Figure 4] 

representative diagram of seat and attachment 
[Explanation of Symbols in Drawings] 
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